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(54) Positioning device for car sideview mirror 

(57) A positioning device intended for use in a hous- 
ing of a car sideview mirror to turn the housing to a view- 
ing position where the driver is allowed to have a rear 
view, a front parking position where the rear side of the 
housing is generally parallel with the car body and to a 
rear parking position where the mirror side of the hous- 
ing is generally parallel with the car body, has a station- 
ary member to be coupled to a base of the sideview 
mirror and a rotary member to be coupled to the hous- 
ing. The stationary member has a pair of circular 
grooves formed therein and the rotary member has also 
a pair of circular grooves therein correspondingly to 
those in the stationary member. The corresponding cir- 
cular grooves in the stationary and rotary members 
define together regions, respectively, in each of which a 
ball is retained so as to roll. Also a stopping mechanism 
is provided between the rotary and stationary members 
to limit the turning of the housing to a predetermined 
range. The rotary member is rotatable through an angle 
corresponding to the circular groove in the stationary 
member as well as an angle corresponding to the circu- 
lar groove in the rotary member, so the positioning 
device can be commonly used in sideview mirrors differ- 
ent from each other in the angle from the viewing posi- 
tion to the rear parking position as well as in the angle 
from the viewing position to the front parking position. 
Furthermore, a same positioning device can be used 
commonly in a driver sideview mirror for a right-steered 
car and a passenger sideview mirror for left-steered car. 
Therefore, it is not necessary to provide many different 
types of the positioning devices for use in car sideview 
mirrors. 
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Description 

BACKGROUND OF THE INVENTION 
5 a) Field of the Invention 

The present invention relates to a positioning device for a sideview mirror provided on either side of a car body, and 
more particularly, to a positioning device designed for use in a sideview mirror housing to turn, manually or by a motor, 
the housing having a mirror unit assembled therein to a viewing position where the housing protrudes laterally from the 
io car body for the driver to have an appropriate a rear view, a front parking position where the rear side of the housing is 
generally parallel with the car body and to a rear parking position where the mirror side of the housing is generally par- 
allel with the car body and also to a car sideview mirror equipped with such a positioning device. 

b) Prior -art Statement 

15 

The conventional sideview mirrors of this type are composed each of a base to be fixed to a car body, a housing 
having a mirror unit assembled therein, and a positioning device which turns the housing through a predetermined 
range of angle with respect to the base. 

For example. JP - A-61 -94845 discloses a sideview mirror with a housing having a mirror unit assembled therein and 

20 which can be manually turned. A positioning device used in the sideview mirror is composed of a stationary member to 
be coupled to a base which is to be fixed to a car body, a rotary member to be coupled to the housing, and a mechanism 
disposed between the rotary and stationary members to support the rotary member rotatably in relation to the station- 
ary member. The rotary member is coupled to the stationary member by means of a clutch. When the housing is 
pushed by hand or when a person or thing touches the housing which will thus be applied with an external force larger 

25 than predetermined, the clutch is released and the rotary member rotates together with the housing in a direction in 
which the housing has been pushed. 

Also, a sideview mirror of which the housing is turned by a motor is disclosed in JP-U-4-114839. A positioning 
device provided in the sideview mirror comprises a stationary member fixed to a base which is to be fixed to a car body, 
a rotary member to be coupled to the housing having a mirror unit assembled therein, and a driving mechanism dis- 

30 posed between the stationary and rotary members and which turns the rotary member including the motor. The motor 
is assembled along with a reduction gear unit and clutch in the rotary member. Of the gears included in the reduction 
gear unit, one works as a sun gear and another gear in mesh with the sun gear works as a planet gear. When the motor 
is put into run, the planet gear rotates while revolving about the sun gear, the rotary member rotates along with the 
motor, planet gear and other gears between the sun and planet gears, and thus the housing is turned from the viewing 

35 position to a rear parking position or vice versa. When a larger external force than predetermined is applied to the hous- 
ing, for instance, when the housing is pushed by hand or when a person or thing touches the housing, the clutch is 
released, the rotary member rotates along with the motor and the reduction gear including the sun gear, and thus the 
mirror is turned from the viewing position to the rear parking position or vice versa. 

The positioning device has a ball provided and retained in a concavity formed in the rotary member. When the 

40 housing is turned to the viewing or rear parking position, the ball abuts one end of a circular groove formed in the sta- 
tionary member to block the rotary member further rotation. The maximum turn angle of the housing is determined by 
a projection extending from the stationary member toward the rotary member and which abuts a projection or one of 
the ends of a concavity formed on the rotary member. 

As mentioned above, the positioning devices used in the conventional sideview mirrors include two basic types: 

45 One is designed for manually turning the housing and the other is for turning the housing by a motor. Cars of a same 
model include two types: One has a driver s seat at the right (will be referred to as "right-steered car" hereinafter) and 
the other has a driver's seat at the left (will be referred to as "left-steered car" hereinafter). On a same car, the geometric 
relation of the driver sideview mirror with the driver is different from that of the passenger sideview mirror with the driver. 
The geometric relation on a right-steered car is different from that on a left-steered car. Further, the turn angle of the 

so housing from the viewing position to the rear parking position is different from that of the housing from the viewing posi- 
tion to the front parking position. Hence, considerably many different types of positioning devices are required to 
accommodate these many differences. In manufacturing such positioning devices, many kinds of molds and jigs must 
prepared, checked and correctly selected for production of parts of the positioning devices; many kinds of parts pro- 
duced using the correctly selected molds and jigs must be correctly selected for assembling into positioning devices; 

55 and many finished positioning devices must be correctly selected for installation into sideview mirrors. These require- 
ments currently cause the high costs for manufacturing the positioning devices. 
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SUMMARY OF THE PRESENT INVENTION 



It is an object of the present invention to provide a car sideview mirror positioning device which permits to minimize 
the number of their types, and a sideview mirror provided with the positioning device. 

5 The car sideview mirror positioning device according to the present invention comprises a stationary member to be 

coupled to a base of the car sideview mirror and which has a shaft, a rotary member to be coupled to a housing of the 
sideview mirror having a mirror unit assembled therein, a mechanism disposed between the stationary and rotary mem- 
bers to rotate the rotary member about the shaft of the stationary member, and a stopping mechanism consisting of a 
projection formed on the stationary member and a one on the rotary member, the projections being engageable with 

10 each other to limit the turn angle of the housing to a predetermined range. 

The above rotary member turning mechanism comprises a pair of circular grooves formed in the stationary member 
in symmetric positions with reference to the shaft and each having a central angle a corresponding to the predeter- 
mined angle of the rearward turn of the housing from the viewing position, a pair of circular grooves formed in the rotary 
member oppositely to, and on a substantially same circumference as that of, the pair of circular grooves in the stationary 

is member and each having a central angle p corresponding to a predetermined angle of turn extending from the prede- 
termined angle of rearward turn of the housing, and a pair of balls disposed between the stationary and rotary members 
and which can be rolled along a same circumference as that of the circular grooves in the members. 

As the housing is turned through the predetermined angle from the viewing position or through the predetermined 
angle extending from there, each ball rolls within a region defined by the circular groove formed in the stationary mem- 

20 ber and that in the rotary members in a direction from one end to the other of the circular groove in the stationary mem- 
ber, while the rotary member rotates through a the central angle a of the circular groove in the stationary member as 
well as through a central angle p of the circular groove in the rotary member. That is, each ball is allowed to roll through 
the central angle a from one end to the other of the circular groove in the stationary member, while the rotary member 
is allowed to rotate through an angle (a + p) from the viewing position. When having arrived at the rear parking position, 

25 namely, at the end of the range of turn angle (a + p) from the viewing position, the rotary member is stopped by the 
stopping mechanism from rotating further rearward. 

As the housing is turned forward from the viewing position, each ball overrides one end of the circular groove in the 
stationary member and further rolls only inside the circular groove in the rotary member, moving on the stationary mem- 
ber, while the rotary member is allowed to rotate through a maximum angle y = (180° - a) forward from the viewing 

30 position. When having arrived at the front parking position, namely, at the end of the range of turn angle y from the view- 
ing position, the rotary member is stopped by the stopping mechanism from rotating further forward. 

' At each of the viewing, rear parking and front parking positions, the housing of a driver sideview mirror on a right- 
steered car, for example, forms a different angle with respect to the center line of the car from that of the housing of a 
driver sideview mirror on a left-steered car. 

35 However, the range of housing turn angle can be set larger in the positioning device according to the present inven- 
tion than that in the conventional positioning devices. More specifically, the angle of rearward turn from the viewing posi- 
tion and the angle of forward turn from the viewing position can be increased by an angle corresponding to the central 
angle p of the circular groove in the rotary member. Therefore, using a stationary member having the projection as the 
stopping mechanism changed in position but the circular-groove central angle and position of the circular groove not 

ao changed, it is possible to use a positioning device for use in a driver sideview mirror destined for use on a right-steered 
car, for example, commonly in a passenger sideview mirror on a left-steered car. In other words, the rotary member and 
other mechanisms incorporated therein can be used commonly in all the positioning devices. Especially, a positioning 
device of a type in which the rotary member rotation and housing turn are motor-driven, respectively, uses expensive 
motors and many reduction. Since these parts can be used commonly used in all the positioning devices, the costs for 

45 the parts can be considerably reduced. 

The car sideview mirror according to the present invention comprises a base to be fixed to a car body; a housing 
having a mirror unit assembled therein; and a positioning device to turn the housing with respect to the base, the posi- 
tioning devices comprising a stationary member to be coupled to a base of the car sideview mirror and which has a 
shaft; a rotary member to be coupled to a housing of the sideview mirror having a mirror unit assembled therein; a 

so mechanism disposed between the rotary and stationary members to turn the rotary member about the shaft of the sta- 
tionary member, the rotary member turning mechanism comprising a pair of circular grooves formed in the stationary 
member in symmetric positions with reference to the shaft and each having a central angle a corresponding to the pre- 
determined angle of rearward turn of the housing from the viewing position, a pair of circular grooves formed in the 
rotary member oppositely to. and on a substantially same circumference as that of. the pair of circular grooves in the 

55 stationary member, each having a central angle p corresponding to a predetermined angle of turn extending from the 
predetermined angle of rearward turn of the housing, and a pair of balls disposed between the stationary and rotary 
members so as to roll circumferentialiy of the circular grooves in the members; and a stopping mechanism consisting 
of a projection formed on the stationary member and a one on the rotary member, the projections being engageable 
with each other to limit the turn angle of the housing to a predetermined range. 
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According to the present invention, the elements of the stopping mechanism, namely, the projections engageable 
on each other are provided on the base and rotary member, respectively. Therefore, a same positioning device can be 
used commonly in a driver sideview mirror on a right-steered car and a passenger sideview mirror on a left-steered car 
with the stationary member left unchanged. A same positioning device can be used commonly in sideview mirrors for 

5 different car models. Also, the base forming a part of a sideview mirror is formed for each of different car models, but 
since the projection on the base, included in the stopping mechanism which blocks the rotary member from rotating can 
be formed by molding in a different position for each car model, a same positioning device can be used in a sideview 
mirror for each of the different car models. Thus, the positioning device according to the present invention can be further 
commonly used in different types of sideview mirrors. 

10 According to the present invention, a means of blocking the ball from rolling may be provided near each of the ends 
located diagonally of the circular grooves in pair in the stationary member. The ball blocking means work to prevent the 
ball from falling into the circular groove in the stationary member even if the housing is turned over the front parking 
position from the viewing position when applied with a large external force. 

These objects and other objects, features, aspects and advantages of the present invention will become more 

15 apparent from the following detailed description of the present invention when taken in conjunction with the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 is a schematic front view of a car sideview mirror in which the positioning device according to the present 
invention is installed; 

Fig. 2 is a plan view of an embodiment of the positioning device according to the present invention; 
Fig. 3 is a plan view of the positioning device in Fig. 2; 
Fig. 4 is a bottom view of the positioning device in Fig. 2; 
25 Fig. 5 is a sectional view, taken along the line V-V and enlarged in scale, of the positioning device in Fig. 2; 

Rg. 6 is a sectional view, taken along the line VI-VI and enlarged in scale, of the positioning device in Fig. 3; 
Fig. 7 is a sectional view taken along the line VII-VII in Fig. 3; 

Fig. 8 is a schematic perspective view, enlarged in scale, of the drive mechanism of the positioning device; 
Fig. 9 is a perspective view, from the bottom, of the rotary member of the positioning device; 
30 Figs. 1 0 (A) to 1 0 (C) are schematic views for explanation of the geometric relation among the circular groove in the 
stationary member, circular groove in the rotary member and balls; 

Fig. 1 1 is a schematic sectional view for explanation of the maximum angles of housing turn from the viewing posi- 
tion to rear and front parking positions; 

Fig. 12 is a drawing for explanation of the turn angles of the rotary member and housing in the positioning device 
35 according to the present invention; 

Fig. 1 3 is an explanatory drawing showing one example of the required turn angle of the housing when the sideview 
mirror with the positioning device is used on a car; 

Fig. 14 is a drawing of the housing turn angle, explaining that the positioning device of the driver sideview mirror on 
a right-steered car according to the present invention can be used the passenger sideview mirror of a left-steered 

Fig. 15 is an exploded perspective view of another embodiment of the positioning device according to the present 
invention; 

Fig. 16 is a perspective view, from the bottom, of the positioning device in Rg. 15; and 
Fig. 1 7 is a sectional view taken along the line XVII-XVII in Fig. 15. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The car sideview mirror shown in Fig. 1 is a driver sideview mirror destined for use on a right-steered car. The 
sideview mirror comprises a housing A incorporating a mirror unit M, a base B to be fixed to a car body, and a position- 
ing device C to turn the housing A within a predetermined range of angle with respect to the base B. 

The housing A has a well-known structure formed in the shape of a thin-wall hollow box partially open at the front 
thereof. The mirror unit M comprises a mirror and a mirror holder to support the mirror. The mirror unit M is disposed 
inside the housing A at the front opening of the latter, and it is installed to ball joints included in a mirror actuator dis- 
posed at the back of the mirror unit M and bolted to the housing A. The mirror actuator comprises, for example, two rods, 
motors to move the rods, respectively, independently of each other, a motion converting/speed reducing mechanism, 
etc. The mirror unit M is tilted as follows. One of the rods is moved back and forth by one of the motors and the motion 
converting/speed reducing mechanism to push the lower back of the mirror holder which will thus turn the mirror unit M 
vertically about the ball joint. On the other hand, the other rod is moved back and forth by the other motor and the 
motion converting/speed reducing mechanism to push the lateral back of the mirror holder which will thus turn the mirror 
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unit M horizontally about the ball joint. 

Also the base B has a well-known L-shaped structure, and it is to be fixed at a rising portion thereof to the car body. 
The positioning device C and mirror actuator are electrically connected by a harness to a power source and control 
unit installed in the car. By operating the control unit, the driver can turn the housing A from the viewing position to the 
s rear parking position or vice versa, and tilt the mirror vertically and horizontally within the housing A. 

As shown in Figs. 2 to 9, the positioning device C according to this embodiment comprises a stationary member 10 
to be coupled to the base B, a rotary member 20 to be coupled to the housing A, a mechanism including a mechanism 
to turn the housing A from the viewing position to the rear parking position or vice versa by means of a motor and dis- 
posed between the stationary member 10 and rotary member 20 to allow the housing to be turned from the viewing 
io position to the rear or front parking position or vice versa, and a stopping mechanism to block, against a further turn, 
the housing A having been turned from the viewing position to the rear or front parking position. 

The stationary member 10 comprises a generally flat body 1 1 and a shaft 12 formed integrally on one side of the 
body 1 1 . A through-hole 13 is formed through the body 1 1 and shaft 12. 

The rotary member 20 comprises a body 21, a partition 22 and a cap 23. The body 21 has a generally box-like 
75 structure open at the top thereof. It has formed integrally on either end face thereof portions 21 A and 21 B to be secured 
to the housing A. The partition 22 has a seat and the like to support a motor and motor drive circuit board which will be 
further described later, and it is fitted through the opening in the body 21 in which it is secured. The cap 23 has a gen- 
erally box-like structure open at the bottom thereof. It is fitted in a socket formed at the upper end of the circumferential 
wall defining the top opening of the body 21 , and sealed with a viscous sealant put in the socket. The rotary member 
20 20 is fitted onto the stationary member 1 0 with the shaft 1 2 of the stationary member 1 0 fitted a hole through the body 
21 and partition 22, and thus the rotary member 20 can be turned about the shaft 12 of the stationary member 10. A 
sliding disc 14 is fitted on the shaft 12 between the stationary member 10 and rotary member 20. 

The mechanism to turn the rotary member 20 by means of the motor comprises a motor 30 built in the rotary mem- 
ber 20, a main gear 31 on the shaft 1 2, a train of gears 32 to 37 disposed between the motor 30 and main gear 31 and 
25 built in the rotary member 20, and a clutch mechanism disposed between the main gear 31 and the shaft 21 or station- 
ary member 10. 

The motor 30 has an output shaft extended through a hole formed in the partition 22 and it is fixed to the partition 
22. The output shaft of the motor 30 has a worm 31 fixed by means of a shaft coupling to a projecting portion thereof 
from the partition 22. The worm 32 is in mesh with a worm wheel 33 disposed under the partition 22 as shown in Fig. 

30 6. The worm wheel 33 is f itted and fixed, along with a worm 34, to a gear shaft 38 held in a bearing hole formed in the 
body 21. A ball 39 is disposed between the free end of the gear shaft 38 and the body 21 to bear a thrust load to the 
gear shaft 38. Another gear shaft 40 is disposed as penetrated through the partition 22 and bottom wall of the body 21 
and has both ends thereof fitted and fixed to the partition 22 and bottom wall, respectively. A further gear shaft 41 is 
disposed in parallel to the gear shaft 40 and fixed to the body 21 . The gear shaft 40 has fitted thereon a worm wheel 35 

35 and spur gear 36 which are disposed coaxially with each other, and the gear shaft 41 has a spur gear 37 fitted thereon. 
The worm wheel 35 is in mesh with the worm 34 while the spur gear 36 is in mesh with the spur gear 37. On the other 
hand, the spur gear 37 is in mesh with the main gear 31 which is a spur gear. The main gear 31 is loosely fitted on the 
shaft 12 and coupled to the shaft 12 by means of the clutch mechanism. 

For rotation of the rotary member 30 from the viewing position to the rear parking position, the worm 32 fixed to the 

40 output shaft of the motor 30 rotates the worm wheel 33, the worm 34 in mesh with the worm wheel 33 rotates the worm 
wheel 35 coaxial with the worm 34 while the spur gear 36 rotates the spur gear 37, and the spur gear 37 as a planet 
gear rotates and revolves around the main gear 31 on the shaft 12 while being in mesh with the main gear 31 , thereby 
rotating the rotary member 20 about the shaft 12. A circuit to drive the motor 30 is formed in a printed wiring board indi- 
cated with a reference 46 in Fig. 5. The printed wiring board 46 is disposed in a space defined by the cap 23 and par- 

45 tition 22 and it is fixed to the seat on the partition 22. A harness 47 is passed through the through-hole 13 in the 
stationary member 10 into the space defined by the cap 23 and partition 22, and connected at one end thereof to the 
motor drive circuit formed on the printed wiring board 46. 

The clutch mechanism is provided to uncouple the rotary member 20 from the stationary member 10 when the 
rotary member is applied with a larger force than the torque of the motor 30 which drives the rotary member 20. It is 

50 disposed between the main gear 31 and stationary member 10 as previously mentioned. This clutch mechanism is 
called "pawl clutch", "tooth clutch" or the like. The clutch mechanism includes the shaft 12 and the main gear 31 fitted 
on the shaft 12, and it further comprises a clutch disc 42, a compression spring 43 and spring shoe 44, which are dis- 
posed between the main gear 31 and stationary member 10. The shaft 12 has formed on a circumferential portion 
thereof a parallel flat surface extending longitudinally of the shaft 12. The main gear 31 has a plurality of recesses 

55 formed on the side thereof facing the clutch disc 42, and a through-hole having a diameter equal to or slightly larger 
than that of the shaft 1 2 so that the main gear 31 can preferably be fitted at the through-hole thereof onto the shaft 1 2. 
Thus the main gear 31 is rotatable and slidable on the shaft 1 2. The clutch disc 42 has formed on the side thereof facing 
the main gear 31 a plurality of pawls which are to be engaged into the recesses, respectively, in the main gear 31 , and 
a hole having a same shape as the section of the parallel flat surface of the shaft 12. The main gear 31 can preferably 
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be fitted at the hole thereof onto the shaft 12. Thus the main gear 31 is only slidable on the shaft 12. The compression 
spring 43 is fitted on the shaft 12 between the side of the main gear 31 opposite to the recessed side thereof and the 
spring shoe 44 fixed to the shaft 12. A sliding disc 45 is fitted on the shaft 12 between the clutch disc 42 and stationary 
member 10. Normally in this clutch mechanism, the compression spring 43 presses the clutch disc 42 and thus the 

5 pawls on the clutch disc 42 are engaged into the respective recessed in the main gear 31 to block the rotary member 
20 against rotation. When the rotary member 20 is applied with a larger external force than predetermined, the main 
gear 31 is blocked against reverse rotation on the shaft 12 by the train of gears 32 to 37. So, the pawls on the clutch 
disc 42 are disengaged from the recesses in the rotary member 20, and thus the main gear 31 will be rotated on the 
shaft 12 together with the rotary member 20, motor 30 supported on the rotary member 20 and the train of gears 32 to 

10 37 against the action of the compression spring 43. 

The aforementioned mechanism to rotate the rotary member 20 about the shaft 12 of the stationary member 10 
within a predetermined range of angle works together with the drive circuit for the motor 30 and the control circuit to 
position the rotary member 20 at the viewing position and rear/front parking position. This mechanism will be described 
in detail below. 

15 The mechanism comprises a pair of circular grooves 54 formed in the stationary member 10, a pair of circular 
grooves 55 formed in the rotary member 20, and balls 53 retained in regions, respectively, defined by the circular 
grooves 54 and 55, respectively. 

The balls 54 in pair are formed in the body 1 1 of the stationary member 1 0 symmetrically on a circumference about 
the housing 12. The central angle a of each circular groove 54 is set corresponding to a predetermined angle (45° in 

20 this embodiment) of rearward turn from the viewing position. These circular grooves 54 are stepped at the end portions 
thereof and thus shallower at the end portions than at the intermediate portion. Further, all the side faces of the grooves 
are sloped from the surface of the body 1 1 toward the groove bottoms, and the opposite end faces of the steps are 
sloped from the top toward the groove bottom. 

Further, the circular grooves 55 in pair are provided in the bottom of the body 21 of the rotary member 20 facing the 

25 stationary member 1 0, and on the circle on which the circular grooves 54 are formed. Thus the circular grooves 55 and 
54 are located symmetrically with respect to the shaft 12. The central angle p of each circular groove 55 is set to corre- 
spond to a turn angle (1 5° in this embodiment) extending from the above-mentioned predetermined rearward turn angle 
of the housing A. These circular grooves 55 have a flat bottom and is not stepped at the end portions thereof. The cir- 
cular grooves 55 formed in the rotary member 20 and the mating circular grooves 54 in the stationary member 10 define 

30 together regions in each of which a ball 53 is retained so as to roll. 

Fig. 10 (A) shows the geometric relation between the circular grooves 54, 55 and balls 53 when the housing A is at 
the viewing position, Fig. 10 (B) shows such relation when the housing A is at the rear parking position, and Fig. 10 (C) 
shows such relation when the housing A is at the front parking position. In this Figures, the balls 53 in pair are indicated 
with small black circles. 

35 The central angles a and p of the circular grooves 54 and 55 are defined here to be angles defined between the 
lines connecting the ball center and the center of rotation under the assumption that the ball 53 is positioned at the 
opposite ends of each circular groove. Also, the viewing position in this embodiment is such that the housing A forms 
an angle of 60° with respect to the longitudinal center line of a car body, and the rear/front parking position is such that 
the housing A is generally parallel with the longitudinal center line of the car body. 

40 In the viewing position shown in Fig. 10 (A), one end of the circular grooves 54 in the stationary member and one 
end of the circular grooves 55 in the rotary member 20 coincide with each other on the longitudinal center line of the 
positioning device. Each ball 53 is positioned in a region between the ends of the circular grooves 54 and 55 and rides 
on the step in the circular groove 54 in the stationary member 10. When the rotary member 20 is rotated by the motor 
30 from the viewing position to the rear parking position, it f irst slides on the balls 53 and rotates through an angle cor- 

45 responding to the central angle p of the circular groove 55, the trailing edges of the circular grooves 55 in the rotary 
member 20 opposite to the direction of rotation touch and push the balls 53, so that the balls fall from on the steps to 
the bottoms of the circular grooves 54 in the stationary member 10. When the rotary member 20 further rotates along 
with the balls 53 through an angle corresponding to the central angle a of the circular grooves 54 in the stationary mem- 
ber 10, the balls 53 ride on the 6teps at the end portions of the circular grooves 54 in the stationary member 10, abut 

so the end faces of the circular grooves 54 and thus blocked against further rolling, as indicated with a two-dot chain line 
in Fig. 11. When the balls 54 ride on any of the steps of the circular grooves 54, the control circuit incorporated in the 
motor drive circuit is put into action to deenergize the motor 30 and the housing A is set to the rear parking position as 
shown in Fig. 10 (B). Such control circuit per se is well known. As known from the disclosure in JP-U4-76169, for exam- 
ple, when the ball 53 rides on the step formed at any of the end portions of the circular grooves 54 and the loading to 

55 the motor 30 is increased, a positive-going characteristic thermister detects an overcurrent concurrently flowing through 
the motor 30 and disconnects the power from the motor 30. 

When the rotary member 20 is rotated by the motor 30 from the rear parking position to the viewing position as 
shown in Fig. 10 (B), it first slides on the balls 54 and rotates through an angle corresponding to the central angle p of 
the circular grooves 55. The trailing edge of the circular groove 55 in the rotary member 20 opposite to the direction of 
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rotation touches and pushes the ball 53, so that the ball 53 rolls from on the step to the bottom of the circular groove 54 
in the stationary member 10. When the rotary member 10 further rotates along with the ball 53 through an angle corre- 
sponding to the central angle a of the circuit grooves 54, the ball rides on the step at the other end portion of the circular 
groove 54 in the stationary member 10 as indicated with a solid line in Fig. 11 , thus the housing A is set to the viewing 
5 position. 

When a person or thing touches the housing A in the viewing position and thus an external force larger than pre- 
determined is applied to the housing A rearwardly, the rotary member 20 is rotated along with the balls in the direction 
of the rear parking position as in the above. 

Further, when a person or thing touches the housing A in the viewing position and thus an external force larger than 

io predetermined is applied to the housing A forwardly, the ball 53 is pushed by the trailing edge of the circular groove 55 
in the rotary member 20, overrides the circular groove 54 in the stationary member 10 and moves toward the end of the 
adjoining circular wall 54 as shown in Fig. 10 (C), thus the housing A is set to the front parking position. 

The rotary member 20 is designed for rotation through a maximum angle (a + p) rearward from the viewing position 
as well as through a maximum angle y = (180° - a) forward from the viewing position. For this rotation, the stationary 

is member 10 and rotary member 20 are provided with a mechanism or a stopping mechanism, for blocking the rotary 
member 20 against rotation when the housing A is in the aforementioned rear or front parking position. The stopping 
mechanism itself comprises projections 50 and 51 on the stationary member 10 and a projection 52 on the rotation 
member 20. As shown in Fig. 4, the projections 50 and 51 are provided on the side of the body 1 1 of the stationary 
member 10 opposite to the rotary member 20, and the projection 52 is provided on the side of the rotary member 20 

20 opposite to the stationary member 10 as shown in Figs. 4 and 9. The projections 50 and 51 on the stationary member 
1 0 are located on a circle centered to the axis of rotation of the rotary member 10, while the projection 52 on the rotary 
member 20 is located on a circle having a same radius as that of the circle centered to the axis of rotation of the rotary 
member 20 and on which the projections 50 and 51 on the stationary member 10 are laid. The projections 50 and 51 
are located on the stationary member 10 and rotary member 20 in such a manner that when the rotary member 20 is 

25 rotated to the rear parking position, the projection 50 touches an end face 52A of the projection 52 on the rotary mem- 
ber 20 to block the latter against rotation and that when the rotary member 20 is rotated from the viewing position to the 
rear parking position, the projection 51 touches an end face 52B of the projection 52 to block the rotary member 20 
against rotation. 

The positioning device C is assembled to the housing A and base B as will be described below: 

30 The stationary member 10 is inserted into the housing A through the bottom opening of the housing A. The rotary 
member 20 is bolted to seats formed on the housing A. The stationary member 10 is fitted into a concavity formed in a 
horizontally extending portion of the base B, secured by bolting or the like to the base B. The end of the harness 47 led 
out of the stationary member 10 is connected to the control unit provided inside a car body. It should be noted that the 
other wire 48 of the harness 47 is used to connect the control unit to the motors in the mirror actuator which tilts the 

35 mirror built in the housing A. The wire 48 is passed through an opening 21 C formed in a portion of the body 21 of the 
rotary member 20 that joins the rotary member 20 to the housing A and held by retainers 23A on the cap 23. 

In the car sideview mirror according to this embodiment, the maximum angle of the rearward turn from the viewing 
position and the maximum angle of the forward turn from the viewing position of the rotary member 20 of the positioning 
device C can be increased by an angle corresponding to the central angle p (about 15°) of the circular grooves 55 

40 formed in the rotary member 20, as shown in Figs. 10 (A) to 10 (C). Therefore, preparation of a stationary member 10 
in which only the element position of the stopping mechanism is changed with the central angles and positions of the 
circular grooves remained unchanged, allows a positioning device C for a driver sideview mirror used on a right-steered 
car to be used in a passenger sideview mirror used on a left-steered car. Hence, the rotary member 20, motor 30 built 
in the rotary member 20, and train of gears 31 to 37 can be used commonly in a driver sideview mirror on a right-steered 

45 car as well as in a passenger sideview mirror on a left-steered car. 
This will be further described below: 

As indicated with a solid line at the right in Fig. 13, the turn angle e DR between the viewing position and rear parking 
position in a driver sideview mirror on a right-steered car is set 60°, and the turn angle e DR between the viewing position 
and front parking position is set 120°. As indicated with a solid line at the left in Fig. 13, the turn angle 6 A r between the 

so viewing position and rear parking position in a passenger sideview mirror on a left-steered car is set 45°, and the turn 
angle 8 AF between the viewing position and front parking position is set 135°. 

In case a positioning device (indicated with a solid line at the right in Fig. 13) for a driver sideview mirror used on a 
conventional right-steered car is used as it is in a passenger sideview mirror on a left-steered car (as indicated with a 
solid line at the left in Fig. 13), the positioning device is located as indicated with a broken line at the right in Fig. 13. 

55 The housing can be turned through an angle of 45° forward from the viewing position in which the mirror forms an angle 
of 45° with respect to the longitudinal center line of the car body. However, since the forward turn angle of the housing 
from the viewing position is 120°, the housing cannot be turned to a rear parking position (6 AF = 135°) required for the 
passenger sideview mirror on the left-steered car. So, each conventional sideview mirror on each car used to need a 
unique positioning device. This is also true for the passenger sideview mirrors on right-steered cars and driver sideview 
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mirrors on left-steered cars. 

On the other hand, the maximum angle of rearward rotation from the viewing position of the rotary member 20 in 
the car sideview mirror according to the present invention, is set a (= central angle of the circular grooves 54 in the 
stationary member 10 = 45°) + p (= central angle of the circular grooves 55 in the rotary member = 15°)= 60°, while 

5 the maximum angle of forward turn from the viewing position is set 180° - a = 135° , as shown at the right in Fig. 14. 
Therefore, the positioning device C can be built in a passenger sideview mirror on a left-steered car as shown at the left 
in Fig. 14. In this case, the angle of 45° of the housing A between the viewing position and the longitudinal center line 
of the car body and the maximum forward turn angle of 1 35° meet the angle between the viewing and front parking posi- 
tions of the housing A required for the passenger sideview mirror on the left-steered car. Namely, the housing A can be 

10 turned to a position parallel to the center line of the car. The maximum angle of rearward turn is a + p = 60° so that 
the housing A can be turned through a larger angle than the angle (45°) between the viewing and rear parking positions 
required for a passenger sideview mirror on a left-steered car. This can be attained by changing only the positions of 
the stopping-mechanism elements of the stationary member 10 to those for the rear parking position required for the 
passenger sideview mirrors on left-steered cars. That is to say, preparation of a stationary member in which only the 

75 positions of the stopping -mechanism elements of the stationary member 10 are changed with the central angle and 
position of the circular grooves remained unchanged, allows the positioning device C for driver sideview mirrors on 
right-steered cars to be used in the passenger sideview mirrors on left-steered cars. 

Further, the car sideview mirror according to the present invention has provided between the two circular grooves 
54 in the stationary member 10 composing the positioning device means of blocking the balls 53 against rotation. The 

20 blocking means may comprise a projection, concavity or the like, and they should preferably be a projection 56 as 
shown in Fig. 1 1 . The projection 56 is located near each of the ends located diagonally of the circular grooves 54 in the 
stationary member 1 0. When a very large external force is applied to the housing A forwardly and thus acts on the rotary 
member 20 for rotation over the front parking position, the ball 53 is blocked by the projection 56 against rotation and 
fall into the adjoining circular groove 54. Thus, the rotary member 20 at the front parking position can be positively 

25 blocked against rotation over that front parking position. 

The housing A of the sideview mirror according to this embodiment can be turned by the driver operating a control 
forming a part of the controller to run the motor 30. When the motor 30 is put into run with the housing A at the viewing 
position, the rotary member 20 is rotated about the shaft 12 while the housing A is turned toward the back of the car. 
When the housing A has been turned from the viewing position to a rear parking position where it is generally parallel 

30 with the lateral side of the car and the ball 53 has ridden on the step formed at the other end portion of the circuit groove 
54, the aforementioned circuit formed in the motor drive circuit works to deenergize the motor 30, thus the housing A is 
stopped from further turning. When the motor 3 is put into reverse run by the driver operating the control, the housing 
A is turned from the rear parking position to the viewing position. When the housing A comes to the viewing position, 
the ball 53 is moved to the initial position and rides on the step formed at the end portion of the circular groove 54. Thus 

35 the circuit disconnects the power from the motor 30. Even if vibration of the car body is conveyed to the sideview mirror 
after the housing A has been turned to the rear parking or viewing position, the housing A is not freely turned from the 
rear parking or viewing position owing to the automatic engagement between the worm 32 and worm wheel 33 included 
in the train of gears 32 to 37 and that between the worm 34 and worm wheel 35. 

If a person or thing collides with the housing A in the viewing position while the motor 30 is deenergized, the pawls 

40 of the clutch disc 42 composing the clutch between the main gear 31 and stationary member 10 are disengaged from 
the recesses in the main gear 31 . the main gear 31 in mesh with the gear 37 rotates on the shaft 12 along with the rotary 
member 20, so that the housing A is turned toward the rear or front parking position depending upon the direction in 
which the external force is applied to the housing A. When the housing A is turned in the direction of the front parking 
position, the ball 53 overrides the end of the circular groove 54 and rolls on the surface of the stationary member 1 0, 

45 raising the rotary member 20 together with the housing A and thus further compressing the compression spring 43. To 
return the housing A to the viewing position, it has to be pushed by hand in the opposite direction. When the housing A 
is pushed, the ball 53 falls again into the circuit groove 54 ( the rotary member 20 falls down along with the housing A, 
the pawls of the clutch disc 42 are engaged into the recesses in the main gear 31 under the action of the compression 
spring 43, and the rotary member 20 is thus forced to the stationary member 10 again. 

so The position of the housing A can be adjusted by the driver pushing the housing A by hand with the motor 30 
stopped. The pawls of the clutch disc 42 are disengaged from the recesses in the main gear 31 and the rotary member 
20 is rotated along with the housing A about the shaft 12. When the housing A is returned to the viewing position, the 
ball 53 falls into the circular groove 54, the pawls of the clutch disc 42 fit into the recesses in the main gear 31 , and the 
rotary member 20 is coupled to the stationary member 10, thereby positioning the housing A. 

55 Figs. 15 to 17 show together another embodiment of the car sideview mirror according to the present invention. 
This embodiment is different from the first embodiment in location of the stopping mechanism which blocks the rotary 
member 20 against rotation at the rear or front parking position. In the following brief description of the second embod- 
iment, same or like elements as in the first embodiment are indicated with same or like references. As shown in Fig. 1 7, 
the stationary member 10 has circular grooves 54 formed therein, but has not any projections as stopping elements 
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which operate in cooperation with a stopping element provided on the rotary member 20 to block the rotary member 20 
against rotation when the rotary member is rotated to the rear or front parking position. Such projections are provided 
on the base B. 

The base B has a generally L-shaped form as shown in Fog. 15. It has formed in one side 60 thereof holes for bolts 

5 to fix the mirror to the car body and in the other side 61 thereof a concavity 62 in which the stationary member 1 0 of the 
positioning device C is fitted. The concavity 62 has formed therein a hole 63 to receive the boss of the rotary member 
1 0, and an opening 64 corresponding to the opening 21 C through which the harness 47 is passed as previously men- 
tioned. Projections to block the rotary member 20 against rotation are indicated with references 150 and 151 . They are 
disposed integrally on the base B on a circle centered to the axis of turning of the housing A and the axis of rotation of 

io the totary member 20 of the positioning device C. When the positioning device C is assembled to the base B, the pro- 
jections 1 50 and 1 51 extend at the ends thereof to the bottom of the rotary member 20, passing by the perimeter of the 
body 1 1 of the stationary member 10. The projection 52 on the rotary member 20 is shown in Fig. 16. Its basic config- 
uration is the same as that in the sideview mirror having been described with reference to Figs. 1 to 14. 
The positioning device C is assembled to the housing A and base B as will be described below: 

is With the stationary member 10 protruded outwardly, the positioning device C is placed inside the housing A and 
secured to the housing, the stationary member 10 is fitted into the concavity 62 in the base B and bolted to the base B. 
When the positioning device C is thus secured to the base B, the projections 150 and 151 will come to the bottom of 
the rotary member 20, passing by around the body 1 1 of the stationary member 10. When the housing A is turned to 
the rear parking position, the projection 52 abuts, at an end face 52R thereof, an end face 150R of the projection 150 

20 to block the rotation of the rotary member 20 and turn of the housing A. When the housing A is turned to the front park- 
ing position, the projection 52 abuts, at a end face 52F thereof, an end face 1 51 F of the projection 1 51 to block the rota- 
tion of the rotary member 20 and turn of the housing A. 

According to the present invention, the housing A at the rear or front parking position is blocked against turning by 
the contact between the projections 150 and 151 formed on the base B and the projection 52 formed on the rotary 

25 member 20. Therefore, a same positioning device C can be used for either of the right- and left-steered cars without 
replacing the stationary member 11. 

When the housing A is turned to the rear parking position, the projection 1 50 on the base B abuts the end face 52R 
of the projection 52 on the rotary member 20 to block the rotary member 20 against rotation. When the housing A is 
turned to the front parking position, the projection 151 abuts the end face 52F of the projection 52 to block the rotary 

30 member 20 against rotation. 

The base B composing an aforementioned sideview mirror is formed for each of different models of cars. It is pos- 
sible to mold the base B with the rotation-blocking base-side stopping mechanism elements changed in position accord- 
ing to each car model. Therefore, a same positioning device can be used commonly in sideview mirrors on cars of 
different models. Thus the positioning devices C can be made commoner for use in sideview mirrors on different models 

35 of cars. . 

As having been described in the foregoing, the positioning device C for car sideview mirrors and the car sideview 
mirrors equipped with the positioning device C, according to the present invention, can use its parts or the positioning 
device C commonly in the sideview mirrors different in angle between the viewing and rear parking position and that 
between the viewing and front parking positions. Therefore, the number of types of the positioning device C can be 

40 reduced, and mass production of the positioning devices and sideview mirrors allows an management of the products 
at lower costs, reduction in quantity of necessary parts, cost down of parts, and a reduction of costs for inspection and 
management of molds, jigs, parts and the like. 



45 



Claims 



, A positioning device for a car sideview mirror having a base which is to be f ixed to a car body and a housing having 
a mirror unit assembled therein, 

said positioning device designed to turn the housing to a viewing position where the housing protrudes lat- 
erally from the car body, a rear parking position where the housing is directed toward the rear end of the car body 
so while the mirror side of the housing faces directly the lateral side of the car body, and to a front parking position 
where the housing is directed toward the front end of the car body while the rear side of the housing faces directly 
the lateral side of the car body, 

said positioning device, comprising: 

55 a stationary member to be coupled to the base and having a shaft; 

a rotary member to be coupled to the housing; and 

a mechanism disposed between the stationary and rotary members to turn the rotary member about the shaft 
of the stationary member; 

there being provided on the stationary and rotary members a stopping mechanism to limit the turn angle of the 
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housing to a predetermined range; 

the rotary member turning mechanism comprising a pair of circular grooves formed in the stationary member, 
each having a central angle corresponding to the predetermined angle of the rearward turn of the housing from 
the viewing position, a pair of circular grooves formed in the rotary member oppositely to, and on a substantially 
5 same circumference as that of, the pair of circular grooves in the stationary member, each having a central 

angle corresponding to a predetermined angle of turn extending from the predetermined angle of rearward turn 
of the housing, and a pair of balls disposed between the stationary and rotary members so as to roll circumfer- 
entially of the circular grooves in the members. 

A positioning device as set forth in Claim 1 , wherein the pair of circular grooves in the stationary member and those 
in the rotary member are provided in symmetric positions, respectively, with respect to the shaft, respectively, and 
wherein as the rotary member is rotated from the viewing position to the rear parking position or vice verse, each 
of the balls is allowed under pressure of the trailing edge of each circular groove in the rotary member to roll within 
a region defined by the circular groove formed in the stationary member and that in the rotary members, and as the 
rotary member is rotated from the viewing position to the front parking position or vice versa, each ball is allowed 
under pressure of the trailing edge of each circular groove in the rotary member to override each circular groove in 
the stationary member and further roll along each circular groove in the rotary member 

A positioning device as set forth in Claim 1 , wherein a means of blocking the ball from rolling is provided near each 
of the ends located diagonally of the circular grooves in pair in the stationary member to prevent the ball from falling 
into the circular groove in the stationary member even if the housing is turned over the front parking position when 
applied with a large external force. 

A car sideview mirror having, comprising: 

a base to be fixed to a car body; 
a housing having a mirror unit assembled therein; and 

a positioning device configured assemblage as an unit before installation to the base and housing and 
designed to turn the housing to a viewing position where the housing protrudes laterally from the car body, a 
rear parking position where the housing is directed toward the rear end of the car body while the mirror side of 
the housing faces directly the lateral side of the car body, and to a front parking position where the housing is 
directed toward the front end of the car body while the rear side of the housing faces directly the lateral side of 
the car body, 

35 said positioning device, comprising: 

a stationary member to be coupled to the base and having a shaft, 
a rotary member to be coupled to the housing, and 

a mechanism disposed between the rotary and stationary members to rotate the rotary member about the 

40 shaft of the stationary member; and 

a pair of circular grooves formed in the stationary member, each having a central angle corresponding to the 
predetermined angle of the rearward turn of the housing from the viewing position, a pair of circular grooves 
formed in the rotary member oppositely to, and on a substantially same circumference as that of, the pair of 
circular grooves in the stationary member, each having a central angle corresponding to a predetermined 

45 angle of turn extending from the predetermined angle of rearward turn of the housing, and a pair of balls dis- 

posed between the stationary and rotary members so as to roll circumferentially of the circular grooves in the 
members; and 

a stopping mechanism provided on the rotary member and base and consisting of a projection formed on the 
stationary member and a one on the rotary member, the projections being engageable with each other to limit 
so the turn angle of the housing to a predetermined range. 

5. A car sideview mirror as set forth in Claim 4, wherein a means of blocking the ball from rolling is provided near each 
of the ends located diagonally of the circular grooves in pair in the stationary member to prevent the ball from falling 
into the circular groove in the stationary member even if the housing is turned over the front parking position when 

55 applied with a large external force. 

6. A car sideview mirror, comprising: 

a base to be fixed to a car body; 
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a housing having a mirror unit assembled therein; 

a positioning device to turn the housing on the base; and 

a stopping mechanism to limit the turn angle of the housing to a predetermined range, 
said positioning device, comprising: 

a stationary member coupled to the base and having a shaft; 
a rotary member coupled to the housing rotatable about the shaft; 
a main gear loose-fitted on the shaft; 

a clutch disc fitted on the shaft to compose in corporation with the main gear a clutch; 

a compression spring to maintain the clutch disc and main gear in contact with each other; 

a motor built in the rotary member; 

a train of gears having a gear which is in mesh with the main gear, and built in the rotary member; 
a pair of circular grooves formed in the stationary member in symmetric positions with respect to the shaft; 
a pair of circular grooves formed in the rotary member in symmetric positions with respect to the shaft; and 
a pair of balls retained so as to roll regions defined by the circular grooves in the stationary member and those 
in the rotary member. 
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(54) Positioning device for car sideview mirror 

(57) A positioning device intended for use in a hous- 
ing of a car sideview mirror to turn the housing to a view- 
ing position where the driver is allowed to have a rear 
view, a front parking position where the rear side of the 
housing is generally parallel with the car body and to a 
rear parking position where the mirror side of the hous- 
ing is generally parallel with the car body, has a station- 
ary member to be coupled to a base of the sideview 
mirror and a rotary member to be coupled to the hous- 
ing. The stationary member has a pair of circular 
grooves (54) formed therein and the rotary member has 
also a pair of circular grooves (55) therein correspond- 
ingly to those in the stationary member. The corre- 
sponding circular grooves in the stationary and rotary 
members define together regions, respectively, in each 
of which a ball (53) is retained so as to roll. Also a stop- 
ping mechanism is provided between the rotary and sta- 
tionary members to limit the turning of the housing to a 
predetermined range. The rotary member is rotatable 
through an angle corresponding to the circular groove in 
the stationary member as well as an angle correspond- 
ing to the circular groove in the rotary member, so the 
positioning device can be commonly used in sideview 
mirrors different from each other in the angle from the 
viewing position to the rear parking position as well as in 
the angle from the viewing position to the front parking 
position. Furthermore, a same positioning device can 
be used commonly in a driver sideview mirror for a right- 
steered car and a passenger sideview mirror for left- 
steered car. Therefore, it is not necessary to provide 
many different types of the positioning devices for use in 
car sideview mirrors. 
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